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nique using a different wavelength. Because spectral bands are much sharper
than those in the UV-visible region, highly selective determinations can be
made. Information is particularly rich in the mid-IR region of 3 to 15
micrometers. More recently, some very useful results have been obtained
using wavelengths of 0.7 to 3 micrometers. IR spectroscopy is not a highly
sensitive technique, since absorption coefficients are low, particularly for
dissolved samples.

Very promising is the use of FT-IR spectroscopy as a detector for gas or
liquid chromatography. With proper extraction and preconcentration steps,
FT-IR can be a useful technique for studying organic compounds in the
ocean. This approach will be limited to land-based instruments for now, but
shipboard instruments are conceivable. As for remote mapping, FT-IR com-
bined with chemometrics shows promise for classifying materials in the
surface layer of the ocean (Bronstein and McGrath, 1989; Kolber et al.,
1990).

FT-IR is a relatively new method of performing IR adsorption measure-
ments. In classical IR spectrophotometry, the absorbance of a sample is
measured as the wavelength (or frequency) is varied. In FT-IR, an entire
spectrum is acquired simultaneously as an "interferogram," in which the
absorbance data are encoded; the spectral data are obtained by calculating
the Fourier transform of the interferogram. The advantages of this approach
are its efficiency, in that it effectively scans the entire spectrum at once
rather than serially in small increments; its generally higher resolution; and
the capability for digital signal averaging and other manipulations that are
otherwise difficult. The main disadvantage is the relative cost and com-
plexity of the instruments; instrument costs are decreasing, however.

Instrumentation for IR spectroscopy has gone through a major change
since the availability of FT-IR. Improved noise levels and spectral resolu-
tion have resulted. Complete systems can be purchased for under $30,000,
with little need for user intervention. These systems are not quite rugged
enough for oceangoing applications, but future developments in making
them more rugged are forthcoming. It is useful to note that entire FT-IR
instruments have been sent to explore the atmosphere of Mars, so size,
weight, and power requirements are readily met.

Luminescence

Luminescence (emission) spectroscopy encompasses photoluminescence-
based techniques such as fluorescence and phosphorescence, plasma-excited
luminescence, and chemi- and bioluminescence. Although these techniques
differ in their means for raising the sample to an excited electronic state, all
are based on measuring the light subsequently emitted when the excited
atom or molecule returns to its ground state. These techniques are more